ABSTRACT. Nunavut, the youngest Canadian territory, has developed a complete dependence on diesel-generated electricity over the last 50 years, which has led to environmental and economic stress on the territory. However, renewable energy technologies (RETs) could provide substantial electricity to communities, thereby reducing the use of diesel fuel. This study explored the perspectives of government policy-makers, northern energy consultants, and NGOs in order to understand the current status of renewable energy policy and development in Nunavut. Challenges identified included capacity gaps within the communities and government, bureaucratic barriers, barriers to financing RET projects, technological uncertainty, and development and infrastructure challenges. Opportunities explored include future RET funding options, strong renewable resources, increased community engagement through partnerships, and increased education opportunities. Respondents also discussed anticipated short-and long-term actions of each department. We recommend the establishment of a clear point of contact within the federal government: a group that would oversee all renewable energy policy and development in Nunavut. The group would also assess the full economic life cycle of renewable electricity to compare its true cost to that of unsubsidized, diesel-generated electricity.
INTRODUCTION
Nunavut, created in 1999 as Canada's third territory, is finding its own path towards self-governance. As part of this growing process, the territory is developing its unique range of extensive and encompassing government policies (GN, 2010a; Sivummut Economic Development Strategy Group, 2003 ), yet policies have yet to be developed for a number of areas (GN, 2010b) . One such area is renewable energy, which requires a policy and program shift toward alternative energy solutions that are more sustainable, environmentally friendly, and economically viable (GN, 2007a (GN, , b, 2010b .
Over the last 50 years, as modernization and government pressure forced Inuit to abandon their nomadic lifestyle, they began to live in settled communities and developed a strong dependence on imported fossil fuel for all of their energy needs, including transportation, heating, and electricity (GN, 2002 (GN, , 2007a . However, while many other remote northern communities have begun to explore alternatives for electricity generation (GY, 2008; GNWT, 2009) , such as solar photovoltaic technology, wind turbines, and hydropower, Nunavut has lagged behind and continues to maintain its use of diesel in all 25 communities (GN, 2007a, b) .
To understand why renewable energy policy in Nunavut has been slow moving, despite enormous promise (McDonald et al., 2012) , we interviewed key policy-makers in the federal and territorial governments, as well as consulting firms and NGOs that focus on northern renewable energy. Using data from these qualitative interviews, we provide a glimpse into the current and future departmental responsibilities for renewable energy in Nunavut. We explore existing challenges and opportunities with regard to developing renewable energy policy and programs in the territory and outline energy policy options that will help Nunavut to take advantage of the many environmental, social, and economic benefits of incorporating renewable energy technologies into its electricity supply mix.
BACKGROUND

The Making of Nunavut
Though Nunavut is Canada's newest territory, it is rich in culture and history, as Inuit have been living on the land for centuries (Crowe, 1991; GN, 2002 GN, , 2008a . The signing of the Nunavut Land Claims Agreement (NCLA, 1993) and the Nunavut Act (GC, 1993) changed the map of Canada's North.
The Nunavut Land Claims Agreement provided the Inuit of the Nunavut Settlement Area the right to use and occupy the lands, waters, and landfast ice within the region identified (NCLA, 1993) . It laid the foundation for self-determination, recognizing the need to reverse past government policies that required Inuit to live in a way that conflicted with their traditional social, economic, and cultural values (Creery, 1983; Wonders, 2003) .
Also signed in 1993 was the Nunavut Act, which provided for creating a new territory when it came into force on 1 April 1999 (GC, 1993; GN, 2008a) . On that date, Nunavut (meaning 'our land') separated from the Northwest Territories to become Canada's third territory (Chung and Hyslop, 2008) . It is now Canada's largest territory, encompassing one-fifth of the country's landmass (GN, 2008a ). Nunavut's population in 2010 was about 32 000 people, 85% of whom are Inuit (GN, 2008a (GN, , 2010a .
Current Electricity Situation in Nunavut
Since the territory of Nunavut is completely dependent on imported fossil fuel for its electricity needs (GN, 2007a, b) , the high cost of transporting and purchasing fuel has created very high electricity rates in Nunavut communities, ranging from 52.39¢/kWh in Iqaluit to 102.71¢/kWh in Kugaruuk, compared to only 11¢/kWh in Ontario (GNWT, 2008; CBC, 2011; QEC, 2011) . These costs have created great economic stress on the Government of Nunavut (GN): about 20% of its annual budget is spent on energy (GN, 2007a, b) . Moreover, the territorial government consistently subsidizes fuel purchases and electricity use to maintain viable electricity rates for residents. For example, the GN (2010a) estimated that in 2010 -11, it would spend $7.4 M on electricity subsidies-and close to $40 M on all energy subsidies-through entitlement programs such as social assistance and social housing. The ongoing economic challenge of funding energy has likely limited the ability of the GN to address other issues, including housing shortages, inadequate health services, and under-funded education (NTI, 2008 (NTI, , 2010 GN, 2009 GN, , 2010a Egeland et al., 2010) .
Diesel-generated electricity has also taken its toll on the environment of Nunavut and the health of Nunavummiut. Diesel spills are often associated with the current energy situation, as all diesel fuel is imported into the territory by barge (GN, 2009). Such accidents have led to land degradation (GN, 2008a), a serious concern for the Inuit, who highly value and respect the land and environment (GN, 2008a) . Moreover, in general, diesel generators are known to produce extensive emissions that have been linked to reduced air quality and negative health effects, although such a link has not yet been demonstrated in Nunavut (US EPA, 2002) .
Federal and Territorial Involvement in Nunavut's Energy Policy
As discussions regarding devolution of rights continue, a number of federal and territorial departments remain involved in addressing Nunavut's energy situation (QEC, 2005; GN, 2008b GN, , 2010c GC, 2010; National Energy Board, 2011; AANDC, 2012) .
Within the GN, the Department of Executive and Intergovernmental Affairs (DEIA) and the Department of Community and Government Services (DCGS) play active roles in developing energy policies and programs, while the Qulliq Energy Corporation (QEC), a regulated monopoly, provides all electricity to the territory (QEC, 2005). The Energy Secretariat, a division of the DEIA, is responsible for developing and coordinating a comprehensive energy policy to address the territory's dependence on imported fuel (GN, 2010c) . At the same time, the DCGS focuses largely on developing energy efficiency programs, including the Nunavut Energy Management Program (NEMP), the Facility Energy Efficiency Review, the Nunavut Energy Retrofit Program, and Save 10 (GN, 2010d). In addition, the Nunavut Petroleum Products Division of the DCGS is responsible for the purchase, transportation, storage, and distribution of all petroleum products in Nunavut (GN, 2010e).
A number of federal government departments are also involved in expanding the use of renewable energy technologies in Nunavut through funding programs. Aboriginal Affairs and Northern Development Canada (AANDC), formerly the Department of Indian and Northern Affairs (INAC), has been the primary federal supporter of renewable energy development in Nunavut, most notably through its ecoENERGY for Aboriginal and Northern Communities Program, which provides funding to northern Aboriginal communities that want to develop renewable energy technology (RET) systems (AANDC, 2012) . However, the role of this department has been diminished since the Canadian Northern Economic Development Agency (CanNor) was created recently to take over northern development programs in Canada (CanNor, 2012) . Finally, the Department of Natural Resources Canada (NRCan), while playing only a minor role in Nunavut's renewable energy development, has developed national-scale renewable energy programs (through CanmetENERGY) that also apply to remote northern communities (Poissant et al., 2004; NRCan, 2009) .
Current Renewable Energy Policies in Nunavut
Nunavut is not alone in this ongoing struggle to free itself of dependence on diesel-generated electricity. Other communities facing similar energy dependency have begun to explore cleaner and more cost-efficient alternatives, which include increasing their use of renewable energy technologies (St. Denis and Parker, 2009 ). In 2009, for example, Ontario created the Feed-in-Tariff (FIT) program, which encourages the development of renewable energy in Ontario as a form of investment (OPA, 2008 (OPA, , 2010 Smitherman, 2009; Branker and Pearce, 2010) . Such policies and programs in many cases have proven to be excellent drivers for economic and sustainable development, and they lend themselves well to Aboriginal communities struggling to gain self-reliance and self-sustainability (Dignard-Bailey et al., 1998; McLaughlin et al., 2010; McDonald, 2011) . Although these policy lessons are not directly transferable to Nunavut, they provide a potential means forward that has worked in another region of Canada.
However, as Nunavut is a very young territory and has been addressing a variety of policy issues, it has yet to focus on the need for renewable energy (GN, 2007a) . Though the government did develop minor RET systems (e.g., solar panels, windmills) in various Nunavut communities in the 1980s and 1990s, there has been very little push since then to develop renewable energy policy and programs in the territory (Ah-You and Leng, 1999; Ascher, 2002; Nunavut Power, 2002; GN, 2007b) .
In 2007, the GN (2007a, b) 
METHODS
Data Collection
In order to obtain an overview of current policy thinking in Nunavut, as well as challenges and opportunities for renewable energy, we interviewed 11 key government policy makers and consultants, using qualitative interviews to provide a glimpse into participants' opinions and perspectives (Patton, 1990) . Respondents, who were chosen on the basis of their field of work within a northern remote community and renewable energy context, included representatives from the GN, policy directors from the Government of Canada, Qulliq Energy Corporation representatives, and renewable energy consultants. They were selected using the reputational approach developed by Laumann and Knoke (1987) , which identifies respondents through personal contacts in the communities and recommendations of other researchers in the field. Snowball sampling following Erickson (1979) was also used: an initial contact in Iqaluit was chosen, and networks or chains of contact were developed from this first set of interviewees until a set termination criterion was met. While snowball sampling can lead to bias in opinions if a given pool of interviews is extensive (Laumann and Knoke, 1987) , the limited renewable energy field in Nunavut produces a very small pool of respondents, thus limiting bias.
Each semi-structured interview (Patton, 1990) lasted from 30 to 60 minutes. The questions aimed to explore, through a policy lens, the current status of renewable energy policies and programs in Nunavut and the challenges and barriers faced by government departments as they explore the introduction of RETs in Nunavut.
Data Analysis
Since data were collected through qualitative interviews, most of the data analysis was qualitative as well. Case analysis, whereby data are organized by specific cases, groups or organizations for analysis (Patton, 1990) , was used to explore and synthesize the involvement of various federal and territorial departments in renewable energy policy and programs in Nunavut. Content analysis was then used to identify the patterns, understandings, and insights that emerged from the interviews (Patton, 1990 ). We explored the major opportunities for and barriers to introducing renewable energy into Nunavut communities that respondents feel exist, as well as the short-and long-term actions that respondents anticipate their departments will take in the future. Finally, logical analysis (Patton, 1990 ) and pattern coding (Miles and Huberman, 1994) were used to explore the emergent underlying themes that were not apparent during content analysis.
RESULTS
Federal and Territorial Government Involvement in Renewable Energy
A number of federal and territorial departments, agencies, and Crown corporations are involved in renewable energy program and policy development in Nunavut. Interviews with representatives of these departments made it apparent that each department plays a different role with regard to energy in Nunavut.
CanNor, though still in the stage of establishing itself as a new federal agency, will likely play the largest federal role regarding renewable energy in Nunavut. The interview results established that the department will take a strong managerial role specifically in renewable energy, or as one interviewee suggested, the agency will act as the "conductor" for future projects, ensuring that projects move forward in a timely manner and that all federal departments are working together. Moreover, given CanNor's mission to focus on northern economic development, the agency will take over a number of northern programs and policies related to infrastructure and funding that were previously run by AANDC. Finally, respondents indicated that CanNor would focus largely on research and environmental assessments, rather than on renewable energy feasibility studies.
AANDC has largely been the face of the federal government in the North, but with the creation of CanNor, AANDC has begun to play a more passive role regarding renewable energy in Nunavut. However, respondents stress that the department has maintained a number of programs that support the development of RET systems in Nunavut. One such program is the ecoENERGY for Aboriginal and Northern Communities Program, designed to provide financial assistance to communities seeking to develop RETs. Like the CanNor representatives, AANDC respondents see their role with regard to renewable energy as more managerial; they act as watchdogs to ensure that federal RET programs are designed for all northern communities. One respondent explained:
We play a role in influencing the departments who are developing the programs and policies that deny the spending of money that could be related to energy. We influence them to ensure that the way they design their programs is applicable to the North. Generally what happens is that the departments will design policies and programs that are applicable to First Nations on reserve and forget about [AANDC's] role in the North.
Further to AANDC's involvement in the ecoENERGY program, the department has led the recent development of the Canadian High Arctic Research Station (CHARS), to be built in Cambridge Bay, Nunavut. Discussing the design of the station, a representative from AANDC explained, "We're looking at options for alternative energies as part of the development of the station in order to power the station." In their view, the long-term goal of integrating RETs would be to make the station "the prototype or the model, the pilot": if renewable energy technology works for them, then they can make it work for others.
AANDC respondents were clear that even though many of their department's previous roles will soon be given over to CanNor, the department will continue to maintain a number of programs and projects that will support renewable energy use in Nunavut.
In our discussion of renewable energy projects with NRCan representatives, it was evident that while their department plays an active role in natural resource development and energy policies, electricity is primarily under provincial and territorial jurisdiction. NRCan respondents, like those from AANDC and CanNor, explained that their department advises on renewable energy in Nunavut, setting up bilateral meetings between the premier of Nunavut and ministers from other energy-related departments. NRCan also monitors energy policy being developed at provincial and territorial levels and briefs the premier on such policies. Recently, an NRCan branch has also become involved in a National Working Group led by AANDC to share information and knowledge regarding renewable energy use in remote communities.
Since electricity is primarily a provincial and territorial responsibility, it was not surprising that the interviews indicated Nunavut's government and Crown agencies had the largest role in developing renewable energy policy and RET projects in Nunavut. This is especially true for the QEC, which controls the 27 stand-alone diesel plants and the handful of small RET systems in Nunavut. However, a QEC representative explained that it has been very difficult to explore RET projects because funding is hard to access, even for projects with life cycle economic benefits. The Government of Nunavut Energy Secretariat has continued to play an active role in developing renewable energy policy in Nunavut, as it hopes to increase accessibility to RET project funding.
Challenges to Expanding Renewable Energy Policy and Programs in Nunavut
In discussing the existing challenges to expanding renewable energy programs, policies, and projects in Nunavut, interviewees identified four major types of challenges related to (1) capacity, (2) cost, (3) technology, and (4) bureaucracy and institutions.
Capacity-Related Challenges: All respondents recognized a capacity gap, at both community and government levels, that impedes expansion of renewable energy programs and policies. As respondents noted, Nunavut communities face pressing social challenges, including mental health issues, drug and alcohol abuse, and gaps in education and basic literacy skills. Respondents believe that these problems have reduced the communities' capacity to address other issues, including energy. Even more importantly, they are not sure whether communities are prepared to take on RET projects, as they do not currently have individuals with the skills to install and maintain the systems.
In addition, there is a considerable strain on the educated and trained workers in Nunavut in the areas of renewable energy and policy development. A CanNor representative explained, "Labour is a real shortage and challenge in Nunavut communities. So… in some cases, talented, passionate, committed individuals… end up wearing eight or nine hats in the community." Ultimately, this situation creates an overwhelmed workforce in Nunavut communities, which often hinders the speed at which fundamental issues can be addressed.
However, capacity issues also exist within the federal and territorial governments. Many respondents explained that it is very difficult to keep government workers originally from the South working in Nunavut for an extended time. One respondent explained that "people are out there in Canada not necessarily wanting to move out to the North or willing to stay. That's one huge issue…there really seems to be a revolving door on a lot of these organizations." Another respondent also noted that it has been difficult to find individuals to work in the northern regional offices, where there seems to be a high turnover rate. As a result, according to representatives from various departments, the lack of continuity in the staff has often made it difficult to move projects forward.
Cost-Related Challenges: Development of any kind, including renewable energy development, is extremely expensive in the North. Many respondents discussed the high costs of developing infrastructure to support RET expansion and the up-front capital needed to purchase RET systems. Financing for these costs is very difficult to access in the North given the many other community issues that require funding more urgently. One respondent explained this dilemma,
The major challenges are not related to renewable energy. The major challenges are related to the fact that the overall challenges in the communities are so significant for the most part that you have to get through a pretty long list of pressing priorities before energy is going to rise to the top of the heap.
Respondents also explained that in Nunavut, given the remote and scattered nature of the energy landscape, often there are no economies of scale to develop RET systems. Respondents perceive that the payoff for developing a small-scale RET system in a community might be less than the cost of installing and maintaining the system (or, if the payoff did exceed the cost, the payback period would be too long). They explained that this perception has often been a deterrent to government investment in renewable energy.
However, another layer adds to the complexity of funding renewable energy projects in Nunavut. It is the GN's debt cap, which limits its ability to use life cycle arguments on major capital projects regardless of their technical and economic viability. A GN representative explained:
There is a 200 million dollar debt cap that is to limit the federal government's liability… If we defaulted on our debt, the federal government would have to pay it because [the GN] is a legal entity of the federal government.
[But] the 200 million dollars is not enough to do anything. In fact, I think we're already at 120 million dollars in debt.
Added to this challenge, he explained, is the difficulty of distinguishing how the QEC fits into the debt cap. Although the QEC is legally a corporate entity, the federal government considers it an entity of the GN. Therefore, whatever debt the QEC accumulates is considered a debt of the GN. In the case of the Jaynes Inlet hydro plant, a system that QEC estimates will cost CAD $200 million, finding financing options given the debt cap to take on such a project has been very difficult.
Technology-Related Challenges: Communities have had 50 -100 years to fine-tune the use of diesel fuel, and thus, introducing new technologies such as RETs poses challenges related to technical inertia. Northern communities are settled with the current forms of energy generation, which makes it very difficult for new technologies to gain traction. Respondents from AANDC pointed out that often RETs are less well known in the North, and as a result, residents have less experience with the operation and maintenance of the systems.
Even if this challenge were overcome, the variability of both the weather and the number of hours of sunlight throughout the year means that energy supply from RETs is relatively intermittent in the North; therefore, RETS would require storage or diesel as a backup. Respondents often used a major simplifying assumption: that a single energy supply should be able to provide for all the loads. Since Nunavut is lacking in storage capability for energy from RETs, it is unlikely that diesel power can be completely replaced.
A further technological challenge discussed throughout the interviews is the lack of research and development being done on renewable energy in the relatively extreme climate of the North. For example, a respondent from NRCan explained that very few reliable wind measurements are available in Nunavut for a proper assessment of wind energy potential in the territory. Moreover, RET systems have not been properly designed or tested to withstand the harsh Nunavut climate, making them a somewhat questionable technology in the minds of some respondents.
Bureaucratic and Institutional Challenges: Within the realm of policy development, respondents discussed a number of challenges, past and present, to establishing and implementing renewable energy policies in Nunavut. The first challenge is the difficulty of bridging the interests of beneficiary organizations and government. Respondents explained that often both sets of organizations have varying priorities, which do not necessarily align with each other. As a result, tensions arise regarding what policies should be given first priority, and often renewable energy policy gets pushed down the priority list.
Another respondent adds that "utility companies have had bad luck with past projects, so they tend to press politicians by saying 'it doesn't work,' and ultimately politicians then don't support RETs." Moreover, respondents have noticed that often policies are looked at on a year-toyear basis, and politicians consider, "This is what I need this year to keep the lights on, to keep the cost under control." But they note that this reluctance to shift towards renewable energy may result from lack of familiarity with RETs. The consequence is that it has been very difficult to develop a collaborative sustainable renewable energy plan for Nunavut.
Opportunities to Integrate Renewable Energy Policies and Programs in Nunavut
Though many challenges were discussed throughout the interviews, respondents also indicated a number of opportunities. These opportunities were separated into five categories related to (1) funding, (2) technology, (3) partnerships and community engagement, (4) education, and (5) community development.
Funding Opportunities: The opportunity most acknowledged by all respondents was that as the price of diesel rises, and as RETs mature, renewable energy will likely become overwhelmingly economically beneficial to Nunavut. Furthermore, a respondent believed that:
If you can pitch renewable energy not as an environmental solution but as an environmental and economic driver for the community, in terms of creating jobs or developing capacity or generating income or all three… as well as being environmentally sound, then you have a chance of getting attention.
Respondents also discussed a number of financing options that the GN could explore to help fund RET projects in Nunavut communities, including rate-based financing, in which utility companies increase rates to earn a profit on higher costs; P3 financing, which involves a collaboration between public and private sectors to provide public services and capital financing; and finally, more overall federal government investments. Future work is necessary to investigate the economics of large-scale deployment of RETs in Nunavut.
Technological Opportunities: On numerous occasions, respondents explained that Nunavut's greatest opportunity with regard to RETs is the strong renewable resources that exist across the territory. However, as respondents indicated, the strength of these resources varies greatly depending on the geographic location of communities. Nonetheless, respondents believe that, in general, Nunavut has excellent solar resources in the spring and summer, typically constant winds year-round (though sometimes stronger in the winter), and strong hydro potential yearround. Some respondents also discussed the possibility of exploring ocean and marine energy through the use of tidal power, given the extremely high tides in Frobisher Bay.
Another technological opportunity that emerged was the ability of some communities to begin developing smallscale systems in order to perfect the technology and ensure that the "bugs" have been addressed. Often, these respondents supported an incremental approach to development; however, some held a different opinion.
One respondent explained that small-scale development might not be the best way to integrate RETs in Nunavut. In fact, he believed that "you have to have either five or six turbines in a given community or three or four communities all trying simultaneously; that way it makes sense to train people." His point was that a certain critical mass is necessary both to take advantage of economies of scale and to build appropriate capacity to make RETs work in Nunavut. An individual or small business cannot justify investing in capacity such as wind turbine maintenance unless there is demand for the services from an appropriately scaled array of systems that will provide employment to repay that investment in time, education, and financing. At low penetration rates of RETs, the overhead in terms of equipment and human time is prohibitive.
Partnerships and Community Engagement: Throughout the interviews, respondents indicated that one of the most important steps to successfully expanding RETs in Nunavut is to engage the communities and begin to build partnerships with a number of organizations. First, respondents explained, it is essential that community members become engaged in energy issues in Nunavut. In doing so, they will begin to take ownership of new RET projects. One respondent explained that in his experience working with northern communities, communities that established a "champion" to spearhead an RET project have been more successful than those that did not. Another respondent, noting the young demographic in Nunavut, suggested that as these young people mature, they might be more willing to take responsibility and provide leadership for community issues such as energy.
Respondents also recognized the need for the GN to develop partnerships with various organizations, including industry and universities. For instance, one respondent suggested that Nunavut begin to explore the opportunity to partner with a college in Prince Edward Island to provide a wind technician program to residents of Nunavut. Another suggested exploring a partnership with incoming mining companies, which could help foster renewable energy research or allow communities to share renewable energy being produced at the mining sites.
Education Opportunities: Respondents also expressed the need to develop education in Nunavut, both overall adult education and training specifically in renewable energy. One respondent explained that the territory must approach education in two phases. The first must focus on adult learning to increase the general education level of adult residents. The second phase must shift the focus to educating people for specific sectors, such as renewable energy. One way to support this second phase, as suggested by a handful of respondents, would be to provide courses through webinars and virtual classes at Arctic College in partnership with other technician programs at colleges across Canada.
Community Development Opportunities: A last area of focus that emerged from the discussion of opportunities was the need to develop green infrastructure within communities and to support more efficient use of energy across the territory. As one respondent explained, "Everybody should think about efficiency and conservation because those are going to be far more cost-effective than other renewable energy resources." Other respondents explained that energy efficiency could be achieved by simply using more energy-efficient appliances and light sources and by creating more energy-efficient habits within the communities. Yet the majority of respondents strongly believe that energy efficiency should be developed in conjunction with renewable energy.
Anticipated Actions to Expand Renewable Energy in Nunavut
After discussing the various federal and territorial departments' involvement in renewable energy in Nunavut, respondents were asked to outline actions that they anticipate their departments will be taking in the short and long terms. These actions are summarized in Table 1 . Most respondents anticipate that their departments will continue what is already being done. For instance, interviewees from CanNor and AANDC expect that the role of the department will continue to be more management-oriented, focusing largely on funding support and knowledge sharing. Moreover, both CanNor and AANDC agree that energy will be a key issue in Nunavut's future. However, all respondents from AANDC added that the department's role will be greatly diminished because CanNor has taken over all the economic development and infrastructure programming.
Similarly, NRCan respondents expect that their department will likely continue to support programs provided by AANDC and CanNor. As one respondent explained, NRCan's focus "tends to be national in scope," and the department is not likely to establish any targeted northern programs. Yet they do anticipate that the department will continue to provide general input on renewable energy programs in the North.
The GN and its Crown agencies expect to play a growing and active role in developing renewable energy projects and policies across the territory. Moreover, the GN expects to begin an alternative and renewable energy study for all of Nunavut as part of the implementation of the 2007 Ikummatiit Nunavut energy strategy.
DISCUSSION AND CONCLUSIONS
Perspective of Consultants and NGOs Working on Northern Renewable Energy
A number of consultants focus their work on exploring RET opportunities in the North and providing input and advice to policy makers. Therefore, we included such consultants in the interviews to help us understand the perspectives of those involved in northern renewable energy issues though outside government departments.
In general, the involvement of these respondents focused largely on wind and hydropower in Nunavut; however, some also had experience in solar studies in the North. Often, this work was accomplished in partnership with a federal government department, its goal either to assess the potential energy production of a renewable energy system in the North or to provide the government with a framework outlining the steps necessary to address renewable energy in the North effectively.
Like the respondents from the territorial and federal governments, the consultants and NGO representatives acknowledged the many technological challenges of using RETs in the North and the complexity of financing such projects. However, most added that from a non-government perspective, "governments need to support and encourage their utility [to support RETs]."
These respondents remain hopeful that as RETs mature, they could be successful in Nunavut. One respondent explained that eventually, the ideal situation to develop RETs in Nunavut would be one in which:
You… get to a point where you have a cookie cutter approach so you don't have to re-engineer every project, but use… a standard engineering design just like you go and buy a generator. You should be able to go and buy a wind/diesel system where you just plug it in so you don't have to re-engineer it from scratch every time.
Respondents also proposed that the "Northern Territories take the bull by the horns…the way California [has done] with wind turbines and the way Ontario has been trying to do with the feed-in-tariff program." They believe that the federal government should provide more leadership and that the territory must establish the long-term goal of having sustainable energy systems in Nunavut communities.
One potential method to develop a "cookie cutter" renewable energy system for Nunavut is through research projects. These projects could be undertaken by either the federal government (e.g., NRCan) or by a university. An example is the Natural Sciences and Engineering Research Council of Canada's Collaborative Research and Training Experience Program (NSERC, 2012) grant for Distributed Generation for Remote Communities, awarded in 2011 to the University of Toronto and Queen's University. This program is designed to develop highly qualified personnel with expertise in off-grid electricity generation through the use of clean energy technologies. The program will run pilot projects in remote communities, and the first pilot project is being developed in Iqaluit.
Gaps in Government Responsibilities with Regard to Renewable Energy in Nunavut
Upon completing the interviews with respondents from various departments and levels of government, it became apparent that some confusion exists within and across departments about what responsibilities each department has or should have with regard to renewable energy in Nunavut. Often, respondents provided conflicting responses about their own department's role in renewable energy efforts. Many respondents were also unaware of what responsibilities other departments had in developing renewable energy programs for Nunavut and providing funding for such programs. Often, the responses indicated that perhaps departments are working in isolation, rather than in collaboration with each other. However, as one respondent explained, collaboration among departments has increased since the creation of a National Working Group to share information and knowledge on renewable energy use in remote communities.
Increasing collaboration within and between departments is essential to ensure that future comprehensive renewable energy policies are developed. Energy in Nunavut is a complex issue that involves such diverse areas as infrastructure, environment, health, and economy. To ensure that renewable energy policies are successful, federal and territorial departments must work together and be aware of their respective responsibilities.
Visibility and Accessibility of Funding for RET Projects
In addition, the interviews pointed to the fact that remote northern communities have limited awareness of and access to funding for renewable energy projects. Federal government respondents alluded to some confusion regarding which departments were providing funding to the territorial government for renewable energy development, though they did not state this explicitly. A respondent from AANDC explained, "We facilitate a lot of discussions on what's happening up [North] and I guess there's a misconception that we can own the issue or that we fund everything directly. So people try to bring us in on quite a regular basis." This misconception carries across a number of departments in which funding and support for RETs was often believed to be the responsibility of other departments.
Furthermore, this confusion also exists at the territorial level: territorial government and Crown agencies also find it difficult to see where funding is available and how to access it. Discussions with territorial respondents made evident their frustration about where to find funding for RET projects in Nunavut. Moreover, respondents explained that when funding becomes available, there are often barriers to accessing it. For example, in 2007, AANDC established the ecoENERGY for Aboriginal and Northern Communities Program to provide financial support for communities that wish to reduce greenhouse gas emissions through clean energy projects (AANDC, 2012) . While the program has been very successful in British Columbia, the interviews revealed that no Nunavut communities were able to participate in the program because each community was required to submit an energy audit, something that is not done in Nunavut because there are no qualified auditors. Nunavut could have capitalized on the ecoENERGY program by 
Addressing Education Gaps in Nunavut
As previously discussed, respondents perceived an education gap in Nunavut, both within general adult education and in a specialized renewable energy education context. Although improving adult education in Nunavut is a complex issue, it is an essential step towards developing capacity that will support renewable energy development and the related jobs.
Respondents suggested that one way to develop a niche specialized in renewable energy education would be for the Arctic College and Trades School to partner with other Canadian universities and colleges in order to provide courses through webinars, virtual courses, and data sharing. For example, St. Lawrence College recently developed the Energy Systems Engineering Technology Diploma, which prepares students to work within the field of renewable energy and energy efficiency in residential and commercial buildings (ESET, 2010) . In addition, because of the enormous growth of the photovoltaic industry in Canada, there was an increased demand for high-quality research in solar systems design and optimization in realistic (and sometimes extreme) Canadian outdoor environments. To answer this need, a partnership has formed the Open Solar Outdoors Test Field (OSOTF), which is housed at the Sustainable Energy Applied Research Centre (SEARC) at St. Lawrence College (Appropedia, 2012; Pearce, et al., 2012) . The data gathered by OSOTF, which will be available to all researchers and to the general public, can directly assist in optimizing photovoltaic systems both in Nunavut and throughout Canada.
Necessary Future Steps
As previously indicated, a number of challenges and gaps exist across departments and governments with regard to developing renewable energy policy in Nunavut. The most obvious is the overwhelming organizational gap in program delivery and development. A suggestion is to create a federally led group that coordinates renewable energy program development and delivery for remote northern communities like those in Nunavut. This will ensure that there is a single group overseeing renewable energy programs and policies in Nunavut, as well as managing other departments and organizations involved in renewable energy development. Moreover, this provides communities with a clear point of contact for future RET projects, ensuring that they are aware of the application process and requirements.
Moreover, establishing a lead group for renewable energy policy and program development in Nunavut will help develop a formal economic analysis of electricity costs and subsidization in the territory. This is especially important in Nunavut because the true cost of electricity is difficult to assess, which makes it difficult to determine how the cost of renewable energy compares to that of diesel-generated electricity. This group could have part of its leadership from NRCan. The role of NRCan in RETs in Nunavut could be substantial, not only to tie together the necessary technical research, but also to provide leadership in the Council of Energy Ministers, which has a federal-provincial-territorial group that meets on energy policy issues and does research. Using the existing Council of Energy Ministers and all of its working groups is perhaps one of the most promising conduits for establishing more aggressive RET policy mechanisms in Nunavut.
Recent work has shown that RET systems are technically viable in Nunavut (McDonald et al., 2012) and can be economically viable when viewed from a life-cycle perspective as an investment (Pearce et al., 2009 ). For example, very preliminary calculations based on current prices for materials and electricity show that a photovoltaic system in Iqaluit with an installed cost of $6.50/W would provide electricity to the community at about 51¢/kWh, assuming no overhead, which is similar to the current diesel-generated rates of 52¢/kWh (CBC, 2011) . This cost represents an enormous markup of first costs of PV systems, as the global market for the PV modules themselves is well under $1/W, and this fact considerably reduces the levelized cost of electricity (Branker et al., 2011) . However, since electricity subsidies in Nunavut are multi-layered and complex, the true cost of electricity in any community is difficult to assess (GN, 2007a, b) . Therefore, an important first step for this lead group is to perform a full life cycle economic analysis of the current diesel power system to determine the true cost of electricity in Nunavut in order to make a fair comparison with the potential renewable electricity prices. Next, a full life cycle economic analysis of renewable energy in Nunavut should be completed in order to determine the precise cost of an RET system and levelized costs of renewable electricity. These two economic assessments will produce a precise picture of the economic viability of renewable energy (which is already clear from preliminary analysis, but has not been quantified), providing motivation for the territory to shift away from diesel-generated electricity.
